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Abstract Ossifying fibroma (OF) is a fibro-osseous

tumor that usually occurs in young people and arises in the

craniofacial bones. We report a case of a 15-year-old boy

who developed progressive proptosis and hypertelorism

and was found to have a mid-face and skull base tumor,

initially diagnosed as psammomatoid meningioma. The

tumor recurred and the resected specimen revealed a

unique OF having trabecular and psammomatoid features.

The clinical, radiographic, histopathologic findings and

differential diagnoses of the case are presented.
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Introduction

Juvenile ossifying fibroma (JOF) is a group of heteroge-

neous, benign fibro-osseous tumors of the craniofacial

skeleton in young people. According to the WHO [1], JOF

may present as one of two histologic variants: juvenile

psammomatoid ossifying fibroma (JPOF) and juvenile

trabecular ossifying fibroma (JTOF). JPOF usually occurs

in the orbital bones, paranasal sinuses, mandible, and has

been reported in the skull. Although rare, primary extra-

cranial meningiomas have been reported occurring in the

nasal cavity, paranasal sinuses and nasopharynx [2–4].

Furthermore, the distinction between JPOF and psammo-

matoid meningiomas (PM) arising in the craniofacial bones

can be challenging. Herein we present the unique combi-

nation of both trabecular and psammomatoid patterns in a

JOF, mimicking PM.

Case Report

A 15-year-old male presented to the clinic with a 1-month

history of moderate to severe proptosis on the left side and

headache. On physical examination, he showed proptosis

of the left eye and moderate hypertelorism. His medical

and family histories were unremarkable. Contrast enhanced

computed tomography (CT) and magnetic resonance

imaging (MRI) of the brain revealed a mid-facial mass,

predominately involving the nasal cavity with extension

from the skull base into the anterior cranial fossa (Fig. 1a–d).

He underwent a bifrontal craniotomy with extradural

resection of anterior skull base and removal of the mid-face

tumor. After an uncomplicated postoperative course, the

patient was discharged.
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Gross examination of the specimen showed multiple

gray-white, soft to firm fragments, measuring 3.5 9

3 9 2.5 cm in largest dimension. Microscopic examina-

tion revealed a neoplasm of variable cellularity com-

posed of plump and bland spindle cells arranged in

sheets and fascicles, with focal whorl formations. Numer-

ous psammomatoid structures were identified (Fig. 2a).

Mitotic figures were not seen. Immunohistochemical

studies using antibodies directed against epithelial mem-

brane antigen (EMA) demonstrated weak expression in

small groups of cells; antibodies directed against glial

fibrillary acidic protein (GFAP) showed no immunoreac-

tivity. The Ki-67 proliferative index was estimated to be

3%. This process was interpreted as a PM (WHO

Grade I).

Although the patient showed no neurological deficit and

partial regression of the left proptosis, a six-month follow-

up gadolinium contrast enhanced MRI of the brain dem-

onstrated an enhancing extradural mass involving the left

orbital roof, cribriform plate, ethmoid air cells, and nasal

cavities. The left globe was displaced laterally with

extension and disruption of the left medial lamina papyr-

acea of the left orbit and left orbital apex narrowing. The

tumor extended along the anterior left orbital roof intra-

cranially along the cribriform plate, and across the midline

with displacement laterally of the right medial orbital

lamina papyracea.

A surgical re-excision was performed using a transnasal

approach. The tumor consisted of multiple irregular tan-red

rubbery soft tissue and bone fragments measuring in

aggregate 7.0 9 5.0 9 2.0 cm. Histopathologically, numer-

ous mineralized structures with a psammoma-like archi-

tecture were scattered throughout a cellular fibrous stroma

(Fig. 2b). In addition, bone trabeculae with rimming oste-

oblasts were seen (Fig. 2c, d). The intertrabecular soft

tissue component was characterized by plump spindle cells

with no cytological atypia or mitotic figures. Immunohis-

tochemical stains showed lack of expression for EMA,

S100 and CD34. Ki67 index showed a low proliferation

rate (3%). The findings were consistent with a juvenile

ossifying fibroma (JOF) with trabecular and psammoma-

toid features.

Slides from the previous surgical procedure were

reviewed and compared. As juvenile psammomatoid ossi-

fying fibroma (JPOF) and meningioma with psammoma

bodies share similar histopathological features, tissue from

the initial resection was sent for electron microscopy to

confirm the cell lineage. No ultrastructural features sug-

gestive of meningothelial cells were seen.

One year later, a subsequent MRI demonstrated tumor

recurrence in the left frontal sinus, invading the left orbit.

The cranial contents remained free of tumor. A left

supraorbital mass resection was performed with histo-

pathologic evidence of recurrent or residual JOF.

Fig. 1 a–d Contrast enhanced computed tomography (CT) and magnetic resonance imaging (MRI) of the head and brain revealed a mid-facial

mass, predominately involving the nasal cavity with extension from the skull base into the anterior cranial fossa
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Discussion

The nomenclature and classification of juvenile active

ossifying fibroma (JAOF) is considered controversial and

has changed over the years [5]; JAOF is used to describe

heterogeneous, benign fibro-osseous tumors of the cranio-

facial skeleton in young people. According to the WHO

[1], JAOF may present as one of two histologic variants:

juvenile psammomatoid ossifying fibroma (JPOF) and

juvenile trabecular ossifying fibroma (JTOF). In 1985,

Margo et al. [6] described the psammomatoid juvenile

ossifying fibroma (JPOF) variant. Several other terms are

used to identify tumors in this category, including juvenile

active ossifying fibroma [7], juvenile ossifying fibroma

with psammoma-like ossicles [8] and aggressive psam-

momatoid ossifying fibroma (APOF) [9]. The APOF has a

locally aggressive behavior and a cellular stroma showing

structures designated as ossicles, spherules and psammo-

matoid bodies, located in the paranasal sinuses (ethmoid

and maxillary sinus) and supraorbital region (frontal and

ethmoid bones) [6, 9, 10].

JAOF should not be confused with the central cemento-

ossifying fibroma (CCOF), also known as central ossifying

fibroma (COF). While most cases of CCOF arise in the

jaws and thought to be of periodontal ligament origin [8,

11], similar lesions producing ‘‘cementum-like’’ material

have been reported at distant extragnathic sites. JAOF is a

locally aggressive neoplasm that tends to occur in the jaws

or, less frequently, the craniofacial skeleton of young

patients [12, 13]. In contrast, the classic CCOF is usually a

well circumscribed lesion that develops in the jaws of adult

patients, and most frequently in the mandible.

JPOF usually occurs in the orbital bones and paranasal

sinuses, although it has also been reported in the maxilla,

mandible, and other bones of the skull [7, 14]. JPOF has

occurred in patients ranging in ages from 3 months to

72 years [7], while gradual enlargement has been reported.

In the majority of cases, aggressive behavior has been

documented in some patients. Radiographically, JPOF

usually presents as an expansile and well-circumscribed

radiolucent lesion surrounded by a thick wall [13, 15].

Histopathologically, JPOF is characterized by a prolifera-

tion of benign spindle shaped-fibroblastic cells with

embedded mineralized structures. In some cases the min-

eralized tissue has the appearance of ‘‘ossicles,’’ charac-

terized by round to ovoid collections of bone that have an

osteoid rim. Intermingled psammoma-like calcifications

may be seen that can fuse to form trabeculae. The stroma

can vary from densely cellular to loose, with spindle cells

showing indistinct cytoplasmic borders, multinucleated

osteoclast-like giant cells may be seen together with rare

normal mitotic figures; however, atypia is not usually

Fig. 2 a Ossifying fibroma mimicking psammomatoid meningioma.

Initial biopsy. (H&E, 1009) b Recurrent ossifying fibroma with

psammomatoid pattern. (H&E, 2009) c Recurrent ossifying fibroma

with trabecular pattern. (H&E, 1009) d Recurrent ossifying fibroma

with trabecular pattern. (H&E, 2009)
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identified [1, 16]. Some studies have documented concur-

rent aneurysmal bone cyst or traumatic bone cyst formation

with JPOF [7, 13, 14]. Recurrence is common (30%) as

reported by Johnson et al., although malignant degenera-

tion and metastases are not reported [12, 13].

JTOF occurs in young patients (2–33 years) [6]. It usu-

ally develops in the maxilla or mandible, and is character-

ized by rapid growth. Radiographically, JTOF presents as

a well defined, unilocular or multilocular, expansile radio-

lucency with cortical thinning [14]. Histopathologically,

JTOF is composed of a fibroblastic spindle cell stroma,

containing osteoid matrix surrounded by osteoblasts and

anastomosing trabeculae of immature woven bone [1].

Scattered clusters of benign multinucleated giant cells are

often seen. Mitoses may be present, and cystic degeneration

is rare [13, 17]. Recurrences are also documented in the

JTOF [17]. Isolated case reports of JAOF are reported;

however, the significance of this case presentation is the

unique combination of both trabecular and psammomatoid

patterns in the same tumor.

The clinical differential diagnosis of JOF includes

fibrous dysplasia (FD). The growth of monostotic fibrous

dysplasia usually tends to stabilize when skeletal maturity

is attained [18]. Radiographically, FD is a poorly circum-

scribed bony expansion covered by a thin cortex that may

appear radiolucent depending on the proportion of fibrous

and osseous components, with various degrees of radio-

pacity, including a characteristic ‘‘ground glass’’ appear-

ance on CT scanning [9]. Microscopically, FD consists of

cellular fibrous tissue with spindle-shaped cells admixed

with irregularly shaped trabeculae of woven bone with no

osteoblastic rimming [19]. The radiographic and histo-

pathologic characteristics are helpful in distinguishing

between these two entities; however, lesions may show

overlapping features [20].

JPOF may be difficult to distinguish from PM located in

the craniofacial bones, as noted in the present case [11].

Primary extracranial meningiomas are rare and constitute

2% of all meningiomas. PM has been reported in the nasal

cavity, paranasal sinuses and nasopharynx [2–4], arising

from heterotopic rests of arachnoid cells (meningiocytes,

meningothelial cells) [11]. Histopathologically, JPOF

and PM may be difficult to distinguish at the time of

intraoperative consultation (frozen sections), or even after

obtaining routine H&E sections. Certain features favor PM

rather that JPOF, including (1) the lack of associated

osteoclasts and osteoblasts rimming the psammoma bodies

[9], and (2) the haphazard distribution of psammoma

bodies in PM. In contrast, the psammoma-like calcifica-

tions seen in JPOF are bony structures with osteoblast

rimming and show a homogenous distribution [12]. PM

usually show immunoreactivity for EMA and vimentin

[2, 4]. Granados et al. reported EMA immunoreactivity in

OF [11]; in addition it was shown that OF also express

SMA and CD10 with lack of expression of CD34, S100

and cytokeratins [11, 21]. Most of meningiomas are

immunoreactive for antibodies directed against S-100

protein; similarly, CD10 is expressed in a high percentage

of PM; therefore, immunohistochemical stains may not be

able to distinguish all cases and may lead to an erroneous

diagnosis of PM. In our case, the tumor was initially

diagnosed as PM because of focal immunoreactivity for

EMA. Examination of the previous slides and new sec-

tions revealed the presence of non-concentric and lamellar

psammomatoid structures, and lack of EMA and S100

expression. The definitive diagnosis of JOF should be

based on clinical and radiographic findings, in conjunction

with the histopathologic characteristics of the lesions.

The treatment for JOF is complete excision of the

tumor; partial resections are associated with recurrence due

to the infiltrative nature of the tumor borders, although

enucleation may not always be feasible, as in the present

case. Furthermore, the specimen submitted to pathology is

usually fragmented, precluding the appropriate evaluation

of surgical margins. Cooperation among multiple special-

ists is necessary to define the extent of the disease, and its

successful surgical excision may require a collaborative

approach that includes neuroradiologists, neurosurgeons,

ophthalmologists and otolaryngologists.

In summary, this paper presents a challenging and

unique case of trabecular and psammomatoid JOF in a 15-

year-old male mimicking PM. In this complex case, a

multidisciplinary evaluation with careful assessment of

clinical, radiographic and histopathologic features was

necessary in order to arrive at the appropriate diagnosis and

therapeutic approach.
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